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Basic Abstract Text - ABTX (1 ): 
Method comprises honing a ceramic sintered mouldings after heating to its 
fracture toughness increasing temp, with a hard abrasive grain which is harder 
than the ceramic grain. 

Basic Abstract Text - ABTX (2): 

USE/ADVANTAGE - Used for surface working of a ceramic sintered mouldings. 
Surface working can be facilitated by honing or shot blasting. 

Title- Tlx (1): 

Surface working of ceramic sintered mouldings - by heating to increase 
fracture toughness and honing with a hard abrasive 

Standard Title Terms - TTX (1 ): 

SURFACE WORK CERAMIC SINTER MOULD HEAT INCREASE FRACTURE TOUGH HONE HARD 
ABRASION 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface treatment approach of the ceramic sintered compact characterized by 
making the abrasive grain which has a degree of hardness more than the ceramic particle 
which constitutes this ceramic sintered compact, and an EQC in this ceramic sintered compact 
front face collide, and carrying out grinding of the front face of this ceramic sintered compact 
where a ceramic sintered compact is heated to the temperature to which the fracture 
toughness of this ceramic sintered compact increases. 



[Translation done.] 
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original precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface treatment approach of the ceramic 

sintered compact generally called honing. 

[0002] 

[Description of the Prior Art] For example, usually the ceramic sintered compact which consists 
of silicon nitride etc. has surface discontinuity according to various causes generated in a 
production process, such as exfoliation at the time of distortion by the seam at the time of 
shaping, and the ambient atmosphere and temperature at the time of baking, and unmolding. 
As for this surface discontinuity, it is desirable for origins, such as a crack, to come 
occasionally and not to exist. However, since It is difficult to form a sintered compact at present 
so that surface discontinuity may not arise, it is necessary to remove surface discontinuity 
mechanically after sintering. 

[0003] The approach of carrying out the grinding process of the sintered compact front face 
with a grinding stone is indicated by JP,61-168463,A there. However, although this approach is 
effective in the sintered compact of a simple configuration, it is difficult an approach to process 
the sintered compact of a configuration with the complicated turbo wheel of an automobile etc. 
Blasting (honing) by the abrasive grain is effective in the surface treatment of such a 
complicated configuration article as indicated by JP,2-240270,A etc. 
[0004] 

[Problem(s) to be Solved by the Invention] Approaches, such as liquid honing injected with a 
liquid, dry honing which injects only an abrasive grain, and the shot-blasting method, are 
learned by blasting by the abrasive grain. However, since a ceramic sintered compact was a 
hard and brittle material, blasting as an approach of we being anxious about the nonconformity 
by the impact at the time of blasting, and processing a ceramic sintered compact was not 
common. 

[0005] When this invention person recollected using this blasting as an approach of removing 
the surface discontinuity of a ceramic sintered compact and having been inquired 
wholeheartedly, while it was very effective in clearance of surface discontinuity, the direction 
after processing checked anew that reinforcement may fall from processing before. And as a 
result of advancing research further, generating of this nonconformity became clear [ that it is 
greatly dependent on the magnitude of the kinetic energy at the time of the collision of an 
abrasive grain ] depending on processing conditions, the particle size of an abrasive grain, the 
collision rate of an abrasive grain, etc. And when choosing conditions appropriately, it 
discovered that the reinforcement of a ceramic sintered compact improved from blasting 
before. 

[0006] This invention is made based on such knowledge, and when processing the front face 
of a ceramic sintered compact by the blasting method, it aims at making it improve from 
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reinforcement after processing processing-before further so that lowering of the reinforcement 

after processing may not arise. 

[0007] 

[Means for Solving the Problem] The surface treatment approach of the ceramic sintered 
compact of this invention is in the condition which heated the ceramic sintered compact to the 
temperature to which the fracture toughness of a ceramic sintered compact increases, makes 
the abrasive grain which has a degree of hardness more than the ceramic particle which 
constitutes a ceramic sintered compact, and an EQC in a ceramic sintered compact front face 
collide, and is characterized by carrying out grinding of the front face of a ceramic sintered 
compact. 

[0008] Fracture toughness means the resistance to expanding of a crack, and physical 
quantity, such as a fracture toughness value (KIC), a degree of hardness, and Young's 
modulus, can be used as the index. It is desirable to use the degree of hardness which can be 
measured most easily. In addition, since a degree of hardness falls as fracture toughness 
increases so that it may mention later, the temperature with which fracture toughness 
increases means the temperature to which a degree of hardness falls. For example, as for a 
ceramic sintered compact, it is desirable to be heated by the temperature to which a degree of 
hardness falls to 95 - 65% of a room temperature degree of hardness at the time of blasting. If 
a degree of hardness is higher than 95% of a room temperature degree of hardness, fracture 
toughness may hardly increase, but strong lowering may arise after processing. Moreover, if it 
becomes lower [ a room temperature degree of hardness ] than 65%, the reinforcement at the 
time of blasting may fall, and nonconfonnities, such as interlocking of an abrasive grain and 
deformation, may arise. 

[0009] In addition, as an abrasive grain, there are SiC, a diamond, an alumina, CBN, B4 C, 
etc., and it is chosen and used according to the construction material of a ceramic sintered 
compact. Moreover, in order to make an abrasive grain collide with a sintered compact front 
face, both dry honing and liquid honing can be used, but the dry honing is more desirable in 
order to prevent cooling of a sintered compact. 
[0010] 

[Function] By the surface treatment approach of the ceramic sintered compact of this invention, 
after having been heated by the temperature to which the fracture toughness increases, 
blasting of the ceramic sintered compact is carried out. That is, in whenever [ stoving 
temperature ], since the fracture toughness of a host phase or a grain boundary phase 
increases, the ceramic particle itself or a grain boundary phase absorbs the excessive energy 
at the time of an abrasive grain collision, and generating of a crack is prevented. Moreover, 
since blasting is carried out under the elevated temperature, even if a crack should occur, the 
welding of a crack arises. 
[0011] 

[Example] Hereafter, an example explains concretely. First, SiS N4 : 94 % of the weight, Y2 
03 : 3 % of the weight, MgAI 203 ; The ceramic Plastic solid of the presentation which 
becomes 3% of the weight is ordinary pressure and N2. The ceramic sintered compact 
sintered at inside and 1750 degrees C is prepared. 

[0012] The relation of the fracture toughness value (KIC) and degree of hardness to 
temperature of this SERAMMIKU sintered compact is shown in drawing 2 . As for this ceramic 
sintered compact, a degree of hardness falls gradually to 1000 degrees C, and, on the other 
hand, a fracture toughness value increases. And if it exceeds 1000 degrees C, a degree of 
hardness will fall rapidly and a fracture toughness value will increase rapidly. This ceramic 
sintered compact consists of a grain boundary phase of glassiness which consists of a host 
phase which consists of silicon nitride, and sintering acid, and lowering of the degree of 
hardness by the elevated temperature originates mainly in softening of a grain boundary 
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phase. 

[0013] Then, a ceramic sintered compact is heated in room temperature -1400 degree C 
among nitrogen-gas-atmosphere mind, and it is a silicon carbide abrasive grain (GC#80) to the 
sintered compact of each temperature 2kg/cm2 It injected by the pressure and the dry honing 
process was carried out. Blasting time amount is for 2 minutes. In addition, since oxidation 
would advance if it heats at 1 000 degrees C or more in atmospheric air, it was presupposed 
that silicon nitride is heated and processed in nitrogen gas. Of course, inert gas, such as argon 
gas, can also be used for others. 

[0014] The four-point bending test was carried out by the approach specified to JISR1601 
about each obtained processing sintered compact, and dry honing a non-processed sintered 
compact. And a bar graph shows the result to drawing 1 . Although reinforcement is falling 
from the unsettled sintered compact, above 500 degrees C, reinforcement of the processing 
sintered compact processed at the temperature of less than 500 degrees C from drawing 1 is 
improving conversely. Moreover, if it becomes 1200 degrees C or more, table planar 
aggravation will be observed with interlocking on the front face of a sintered compact of an 
abrasive grain, and reinforcement will also fall. 

[0015] Therefore, if It is a presentation and conditions of this example, while surface 
discontinuity is removed, reinforcement can be raised by heating in 500-1200 degrees C, and 
performing a dry honing process. In addition, the sintered compact which consists of hotpress 
material of aluminum2 03-TiC in the above-mentioned example, for example although the 500- 
1200-degree C temperature requirement was suitable does not have a grain boundary phase, 
but as shown in drawing 3 , a fracture toughness value improves in 900-1200 degrees C, and it 
falls above 1200 degrees C. Thus, since the relation between temperature and fracture 
toughness changes variously with presentations of a ceramic sintered compact etc., to carry 
out, after grasping enough the relation between the temperature of the ingredient to be used 
and fracture toughness on the occasion of operation of this invention is desired. 
(Example of reference) Not using sintering acid, the Plastic solid formed only from silicon 
nitride prepared the sintered compact sintered by HIP processing. As this sintered compact is 
shown in drawing_4 , even if temperature changes, most fracture toughness values are 
regularity. This is because a glass phase hardly exists in a sintered compact, so it does not 
soften at an elevated temperature, either. 

[0016] Therefore, with this sintered compact, by the result of having measured four-point 
flexural strength like the example, although the graphic display was not carried out, even if it 
raised the temperature at the time of a dry honing process, most improvement in reinforcement 
was not accepted. That is, application of this invention is difficult for the sintered compact of 
such a configuration. 
[0017] 

[Effect of the Invention] That is, according to the surface treatment approach of the ceramic 
sintered compact of this invention, lowering of the reinforcement after processing can be 
prevented easily. Therefore, since blasting by the abrasive grain enabled it to remove the 
surface discontinuity of a ceramic sintered compact without strong lowering, surface 
discontinuity of the sintered compact of a complicated configuration can be removed very 
easily. 



[Translation done.] 
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